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Properties of the Multiplication operation in Q: 
(1) Closure property: 


The product of any two rational numbers is a rational number. 
i.e.: Q is closed under multiplication operation. 


(2) Commutative property: 


If a and b are two rational numbers, then 
axb=bxa 


(3) Associative property: 


If a, b and c are three rational numbers, then 
(ax b)xczax(bxc) 


(4) Multiplicative identity: 


One is the multiplicative identity (multiplicative neutral element). 
Ifaisa rational number, then 
1 ха=ах1=а 


(5) Multiplicative inverse (reciprocal of the number): 


For any rational number 5 except zero there is a multiplicative 


inverse that is the number р. where: Е х 5 E 


e Zero has no multiplicative inverse because Вэ is undefined. 


e Multiplying any rational number by zero equals to zero. 


(6) Distribution property: 


If a, b and c are three rational numbers, then 
ах (Б + с) =ахЬ+ахс 
ax(b-c)=axb-axc 
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Properties of operations: 


operation 
Property 
Closure v v 
Commutative У 
Associative v 
Identity element У (1) 
Inverse v except (0) 


eC OO TS 


[1] Complete: 
(1) The multiplicative identity element т Q iS ................... 


Addition | Subtraction | Multiplication | Division 


(2) The multiplicative inverse of 3 İS ушшш —ÓN 
(3) The multiplicative inverse of E с о 


(4) The multiplicative inverse of -6 is 
(5) The multiplicative inverse of 35 аа 
(6) The multiplicative inverse of 0.5 is oo 


(7) The multiplicative inverse of 1 is sl 


(8) The multiplicative inverse of -1 is sl 


(9) The multiplicative inverse of Ё Ju [S 


(10) The multiplicative inverse of - E {б з у 


(11) The rational number that has no multiplicative inverse is ............ 


а-1 has a multiplicative inverse if а = 


(12) The rational number = 
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121 Put (7) for the correct statement and (х) for the incorrect one: 


(1) Every rational number has a multiplicative inverse. ( 


(2) The multiplicative inverse of a rational number is an integer. ( 


(3) The multiplicative inverse of the number 2 is С. 


(4) The multiplicative inverse of the number 2 15 23 


(5) The multiplicative inverse of the number Ё + 3 is » | 


____ a E cc c 
[3] Complete: 


The number The additive inverse The multiplicative inverse 


E 
7 


9 


-6 


Га 


[4] Complete: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 
(8) 
(9) 


(10) 


(11) 


(12) 


(2) 


.. property 
.. property 
.. property 
.. property 
.. property 
... property 


.. property 
.. property 


.. property 
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[6] Find out the result of each of the following in the simplest form: 


[7] Find out the result of each of the following in the simplest form: 


(1) 
(3) 
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[9] Using the distribution property, find out the result of each of 
the following in the simplest form: 


5 5 


12 12 


DAMES eet ctr 


9 9 


(3) 


(4) 


(5) 
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[12] If 4-2, ^^ 2 and ^^2, find in the simplest form the value of: 


eI OOS т 


23 23 
[13] If " 3, '^ 4 and z=-3, find in the simplest form the 
numerical value of each of the following: 


___ p (ue ds ox c CN 


3 


5 
[14] If *^4 and! 3 , find in the simplest form the value of the 
expression: 


x-y- 


___ 7 Уо OO OO Ts 
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Sheet (5) 
(ipplications on Rational НИЕ о 


The distance between two numbers 2 and 5 is: 
|2-5| = |5-2| = 3 length units 


The distance between two numbers -2 and 3 is: 
|-2-3| = |3+2| = 5 length units 


From the side of the smallest number: s + f (g - s) 


From the side of the greatest number: g - f (g - s) 
> ос 
Ex (1): Find the rational number lying at the middle of the way 


between 3 and 7. 


The number = s * T (G+ $) Е 
Or 
The number eg =f (gd S) Е. наана 
MEN oca гүүг 


2 


Ex (2): Find the rational number lying at the half -way between 5 


The number = $ + f (g - 5) =. 


200 22 бб TS 
Ех (3): Find the rational number lying at one third of the way 


between 2 and 8. 


From the side of the smaller number = $ + f (9-5) =... 
From the side of the greatest number = д - Ё (9 - 5) =... 


___ 222 бб Ts 
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[1] Find the rational number in the middle of the way (half -way) 


between: 


[2] Find the rational number lying at: 


(1) One fourth of the way between 2 and = from the side of the 


smaller number. 


(2) One third of the way between = and + from the side of the 


greater number. 


(3) One third of the way between M and 15 from the side of the 


smaller number. 


(4) One fifth of the way between = and = from the side of the 


smaller number. 


[3] Choose the correct answer: 


(1) If a x2 = T а +0, then о АР ИЕН 
(a) 5 (b) O (c)a (d) 1 (e) -а 
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x х 2. 
(2) If PELLIT then нь 


(a) 1 (b) x (D 


(3) If a 1, THEN 2x -2y =. 
(а) 4 (b) 2 (с) 1 


(4) If x += 54 2, #ћепх= 
(а) 5 (5) м (c) 1 


(5) If ва = 45 and ba = 1, then bz sl 
1 1 1 
(a) 4 (b) i (©: 


The number a eQ if х= 
(a) 3 (b) -3 (c) 5 


3 
2 and 1 

[4] Find three rational numbers lying between 2 кз ‚ such that one 

of them is an integer. 


pH Mathematics 1" Prep 15* term 


Шил Torms a Algebraic З 01088 8 


The perimeter and the area of some shapes 

[1] The square: 

= P=Sx4=4S (coeff. = 4 and degree = 17) 

= A=SxS=S? (coeff. = 1 and degree = 2") 
[2] Rectangle: 

= Pa(¢+u)x2=2(t+eu) 

= Д= ухас (ш (coeff. = 1 апа degree = 
[3] Parallelogram: 

F Р-(х-у)х2-2(х-у) 

= A=bxh=bh 
[4] Rhombus: 

= P:=5x4 


= A=Sxh 


[5] Triangle: 


* Р = the sum of all side lengths 


* Perimeter of equilateral triangle = 3 S 


1 
ТЭРЭГ 
А= 5 h 


= If we denote one pound by x, if we have 3 pounds 
х+х+х=Зх (coeff. = 3 and degree = 17) 
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* The algebraic term is formed from the product of two or more 
factors. 


The degree of the algebraic term is the sum of the indices of the 
algebraic factors in this term. 


Any number is an algebraic term of zero degree. 


The algebraic term has no algebraic factors is called the absolute 
term. 


The algebraic expression consists of an algebraic term (monomial) 
or more. 


The degree of the algebraic expression is the highest degree of 
ifs terms. 


1] Write the algebraic term that represent the area of each shape: 


[2] Complete the table: 


Algebraic term 


Coefficient 


Degree 
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[3] Complete the table: 


The Algebraic 


. Name 
expression 


-3 a? b MONOMIAL 


3x2 +y BINOMIAL 


5x3 - 7х + 4 TRINOMIAL 


2a° b + За b? - a^ b? TRINOMIAL 


x? y? - 3x y BINOMIAL 


а? b - За b? + 2a? b? + b* QUADRILATERAL 


И Кеа — 
[4] Complete: 


(1) The coefficient of algebraic term 3 x? y is and its degree is 


1 
(2) The coefficient of algebraic term 2X y z^ is 


degree is 220... 
(3) The degree of the absolute term in an algebraic expression is 
(4) The algebraic expression 5x? +з is of the ............... degree. 


eC OS Ts 


[5] Choose the correct answer: 


(1) The degree of the algebraic term 2xoy^ (86... 
(a) second (b) third (c) fourth (d) fifth 


(2) The coefficient of the algebraic term 3xy?z^ is 
(a) 2 (b) 3 (c) 6 (d) 7 
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(3) The degree of the algebraic expression 3x* + 3x^ equals to the 
degree of the algebraic expression 
(a) 5xy*3y?z (Ь) 2x*y* + Зх?у (c) 2xy + 3x^z (d) Ба?Ь + 4ab? 


(4) The number of terms of the algebraic expression 3x*+5xy+6 is 
(a)1 (b)? (c) 3 (d) 4 


(5) The ........operation is unclosed in the set of rational numbers. 
(a) addition (b) subtraction (c) division (d) multiplication 


(6) If the degree of the algebraic term 28757 is ninth, then n =... 
(a) 8 (b) 6 (c)? (d)9 


(7) The algebraic term b? =... 
(а) 3bxb (b)b+b+ (c)bxbxb (d)3xb 


___ 27 > Ts 


[6] Arrange the terms of the following algebraic expressions accord- 
ing to the descending order of the indices of a: 


(1) Ба+а?-7+а3 НИТИ 
(2) 2a°b?+5ba-3ba ооо они 


___ 22 бб ос 


[7] Arrange the terms of the following algebraic expressions accord- 
ing to the ascending order of the indices of x: 


р К Зу К jeanne 


___ 2-7 бах 77-20 
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Sheet 072 
Like Algebraic Terme 


= The algebraic terms are said to be like if they having the same 
symbols and the same degree. Such as: 


Like terms 


Unlike terms 


= 2a, a -ħa . 
= 2х2у , 4yx^ and - 5 х°у 


= 2x , -3x* and 7x? 
= 4x* , 5ху and у 


[1] Put (У) for the correct statement and (х) for the incorrect one: 


(1) The two algebraic terms х? and 2x are like terms. 
(2) The two algebraic terms 3 a b? and - a b° are like terms. 
(3) The two algebraic terms 7x? and 2x’ are like terms. 


(4) The two algebraic terms 3 a? b? and -2 b? а? are like terms. 


(5) 2at+3a=5a° 
(6) 7x?-2x*=5 x? 
(7) 8у-5у-Зу 
(8) 3ab-3ba= zero 


) 


( 
( 
( 
( 
( 
( 
( 
( 


) 
) 
) 
) 
) 
) 
) 


[2] Find the result of each of the following: 


[3] 3OCKE E он 
(5) 47-117-.............................. 


2а+3а-4а- een 


2. OVS cR? 
(6) Б КБО Б „ннн 
(0) = Эа Ба = ое 


uu m. 
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[3] Answer each of the following: 
(1) Subtract у? from -3y* 


(2) Subtract -6x^y from 9x?^y 


(3) What is the increase -2x of -5x? 

(4) What is the increase Зар of a?b? 
(5) What is the decrease -3ab of 2ab? 
(6) What is the decrease 6x^y of -7хгу? 


___ 77 тю С> ос — 0 
[4] Complete: 


(1) The result of subtracting За from 7a is sse 
(2) The result of subtracting 3x? from -5x° is oo eet 
(3) The result of subtracting 7y? from Zero is on 
(4) The result of subtracting -3a from 2a 1$ ааа 
(97. Dajdncreases За DY „ланма авнаа 

(9) Ух INCH EGSES = ЗХ Dy 2 ””””"”ӨЭЭ ЭЭ ЭЭРЭРЭРРЧ 

(7) 4x decreases 7X Dy cuti Ri Rh [ERU ERU QI ERR 

(8) 5х decreases 3x Бу... ) иннинэ 


(9) 2x decreases 4x by 
increases 4o сур” тэ тэ 


EM Dao Os ct eens 
(14) If 4x -у = 11 апау = Зх, їћепх =... 
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[5] If the sum of two terms is 12 x2 y one of them is 4 x2 y. Find 
the other term. 


И Кеа o eee 
[6] Reduce to the simplest form: 


(1): 3a+ 2b + 5a + 4b € innnan 

кА I = ЭХЕ Зу анна еннан анди 

(3) 3x- By - x + 2Y E te 
Е Oo = aan 

(5) 4а+аб+ба-26+66-3За= eee 


[7] Reduce each of the following algebraic expressions: 


(1) 5x + 4 - 3x? - 6x - 7x? LSq--—-—-———— 
(2) 6x*y-3xy**«2xy^-5bx*y«2x*y*z ae es 


(3) а^ + = 5 + х.” 


(4) 5х-2х=+8-7х- 3 + X = эт 
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Sheet (8) 
Шин And Subtracting БИН 
[1] Find the sum of each of the following: 
(1) 3x-2y+5andx+2y-2| (2) Зи? + 5n- 6 and -rê - Зп +3 


(3) 3¢-4m+5nand 4m -5n -€| (4) 3a’-2a*b+b? and a?-4a?b-b? 


ре бе a 
[2] Find the sum: 


(1) За + 2b - 5 
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(2) 3x + 3y - z 3X 32 = ду 


(3) 5x? - Зх + 9 


(4) 3x - 4x? + 2 
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[3] Subtract: 
(1) x - 2 from 2x - (2) 2x+6y- 7 from 2х - бу +2 


___ 27 > Ts 
[4] What is the increase of: 


(1) Ба + 7b than За - 25| (2) x*- 5x -1 than Зх? + 2x - 3 


Le Ot — 
[5] What is the decrease of: 


(1) 2a + ЗЬ than 5b - 3a| (2) 3y*-2xy+x? than 3x?-5xy+y? 
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[6] Subtract x + x2 - 5 from 2x2 + x - 3, then find the numerical 


value of the result when x = 6 


pH Mathematics 1" Prep 1°! term 


ШЇ ооо йэй йө ТУЛ 


[1] Multiply: 


(2) (-За)х7с 

(3) 2xx(-3x) 

(4) (588) 7») 

(5) 2xyx 3?) 2 
(6 5xy*x25* =. 
(7) Зав x (гав) = ns 
(8) аБх(- За)х (- 25) 

(9) 2х3 x (- 3x?)x (- 5x4) 

(10) (C 2x)x 4x NE үгэ 


[2] If the symbols represent non-zero integers, find the quotient of 
each of the following: 


(2) 10c +2c 
(3) 12x + (-х) 


(4) C 14х2) + 7х = 
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(5) (2545) C 5a?) 
(6) 24с5 + (- 24c*) 
TOM E —— 
(в) (324359). (- 403s?) 
(9) 8m*) «C 4m n?) = 


[3] Simplify: 


2 
из" 


(2) 


(3) 


(4) 


[4] Choose the correct answer: 
(1) За?» х Ba?b? x 2a? = 


(a) 6Оа!1ь3 (b) З0а1252 (c) 1504195? 


(a) - 18x5,? (b) 18x°y3 (c) 6x3y? 


(c) -2xy 


(d) 304?»? 


(d) 9x?y? 


(d) - 2x? y? 


pH Mathematics 1" Prep 15* term 


(4) If 2b ст is the edge length of a cube, then its volume = .............. cm 
(а) 4»* (b) 2»? (c) 4»? (d) 853 


3 


(5) If the area of a rectangle is 24x? cm? and its length is 8x? cm, then 
its width NS Еа 


(a) 3x (b) 3x* (c) 4x (d) 4 


eC OS т 


[5] Complete: 
(1) 9a° = 3a x 


(2) 36a°b® = 12a°b? х 
(3) - 4с3а3 = 2c d* x 
(4) 8114 +...... = 2713 
12) ЖЕТ + ба? = -4а* 
(6) 36a7b* = 


eC OS Ts 
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[Ий a mnonomial by am algebraic ӨШ ЙҮ 
[1] Find the following products: 
( а@+1 = 


(3) 3x(7y - 4z) 

(бу o3 3) eee eee 
(B) -2c(7 - 3c) 

(6) 2x(3x? + 45?) 

(7) -5х(2х + y - 3z) 

(8) 3xy(2x? - 5x?y – 4y?) 


(9) im" -3m«1-4) = ____ 


(10) 2146.4 – 9х у – 3y?) 


[2] Put in the simplest form: 
(1) 3aļa-b)+ 4a(2a + b) 
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3a(4a – 2) – 4a(3a - 2) 


___ 27 Y COCOS — 
[3] Simplify 2a(3a – 1) + 3a(a + 2) then find the numerical value of 


the result when a = 1: 


2a(3a — 1) + 3a(a + 2) 
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We have 3 ideas of the examples on this lesson 
15" idea this is the general idea 


[1] Find by direct products: 
(1) (x + 3)(x + 2) 


(2) &-3)&-2) 
(3) («2)( – 5) 
(у - 4)(y + 5) 
(x + 2)(х + 4) 
(у - 5)(y +2) 
(5m — 2)(6m + 1) 
(4x + 1)(2x + 3) 


(За + 2b)(2a - 5b) 


гж 2) 2 о.о... 


eI COCOS т 
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2" idea (special case of 1*' idea) 
[2] Find by inspection the expansion of each of the following: 
uU) -.......................................................................................... 


(x 3€ — 2s e na 
(x +1) 

(x - 1f 

ur a ————————— € 
сал 
(ЗЕ =... 
fr) аан нана 


(- 4x -7f 


375 idea special case of 1*' idea 


[3] Find by inspection the expansion of each of the following: 
(1) (x + 3)(x - 3) 


(2) (х-4)(@ +4) 
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(4) (4m - 7)(4m +7) 
(5) (6x + 2y)(6x - 2y) 
(6) 


(7) (3x? + Бу? (sx? - 5y?) 


(8) E 


___ 27 COO ос 
[4] Choose the correct answer: 


(1) The middle term in the expansion of (3x — 1} is... 
(a) 3x (b) -6x (c) 6x (d) 6x? 


(2) The middle term in the expansion of (а + ЗБ} is 
(а) 1249 (b) -12ab (c) 6ab (d) -6ab 


(3) If (2х + у} = 4х2 +кхуч+ у? then k = 
(a) 2 (b) 4 (c) 8 (d) 6 


(4) If x = -1 , then the numerical value of (x + 1% і 
(a) zero (b) 1 (c) 2 (d) 3 


(5) If x? =16, y? =9 and xy =12, then (x - у} = 
(a) 49 (b) 165 (c) -1 


If (x + yf = 26 and x? + y? = 20 thenxy= 
(а) 3 (b) 6 (c) 9 (d) 12 
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(7) If x+y = 7, then the numerical value of x^ + 2ху + у? =... 
(a) 7 (b) 14 (c) 49 (d) 28 


(8) If x-y=3 and х+ у= 5, then х? – у? = 
(а) 2 (b) -2 (c) 8 (d) 15 


(9) If x ==, then ( -2) 
(а) 552 o ($f-2 of- «(i 


(10) If (х – 3)(х +3) = x* +k thenk = 
(a) 9 (b) 6 (c) -9 (d) -6 


(1) If (х - у)(2х + у) = 2x? +k x y- у? then К = 
(a) -1 (b) 1 (c) 3 


[5] Multiply, then find the numerical value of the expression when 


х-1 and у= 2: 


() (-5y)( +55) 


(2) (3x + y)(x + 3y) 


(3) (x + 4)(3x + 2) 
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[6] Reduce (x-yP+2xy ‚ then find the numerical value of the 


result when х= -1 and > = 2: 


[7] Reduce - (2x - 2f + (x - 2)(x +2) then find the numerical value 
of the result when х = -1: 


[8] Simplify to the simplest form (22 - 3) (24 + 3)+7 then find the 
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— by amoni 


[1] If the symbols in the following expressions are non-zero numbers, 
find the quotient in each case: 


(1) Da-10 by B. Ee et acre a pe iu Serna 

(2) 4a? + 6a by 2a НИНЕ 
(3) 12a*b + 20a b° by 4a b 

(4) 16a%b* – 24a*b* by 4a*b 

(6) 24x? - 18x? by - 6x? 


(7) 60x – 48х10 - 12x? by - 12x? - 


32x? — 48x? + 72x" by - 8x? 


___ uu que d x c M 
[2] Find the quotient of each of the following: 


26x? + 14x^ 
1 о 


18m* + 32m? 
— 2m? 


48x? — 80x? 
8x? 
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9i?m^ — 181 m? 


[3] Choose the correct answer: 


(1) 


(2) 


(3) 


(4) 


(5) 


(x? + x)+x = "T ‚ х 215 
(a) zero (b) x (с) 2х-1 (d) x+1 


(15а + 5)+5 = 
(a) 3a (b) 10a (c) За-1 (d) 4a 


(44? — га) - (C га) = Tm ,аж0 
(a) - га? (b) -2«* +1 (с) 24* +1 (d) -1 


(15^ * 5x3) + “= 
(а) 3x? +x (b) 5х2 +1 (с) 3x +1 (а) 4x4 


(3x?y - НЭГЭН |-3х у-х-2у 
(a) 6x (b) 6x y? (с) бу? (d) - 6x y? 


If (6x?y? +k x y)« 6x =x y? -12y , x #0, then К = 
(a) -72 (b) -2 (c) 2 (d) 72 
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Ин ite отвез bw ан үүр 
[1] Find the quotient of each of the following: 
(1) x*45x «6 by x+2 


(2) y? -9y +20 by y- 4 


(3) х2 -5x - 14 by x-7 


(4) 2х? +13х +15 by x+5 
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(5) 3x? + 2х – 8 Бу 3х – 4 


(6) x? 6-х by x+2 


2 
[2] If the area of a rectangle is (15x + 11x - 14) cm2 and its width 


is (3x Ш 2) cm. Calculate its length. 


2 
[3] If the area of a rectangle is 2 + 7х - 15) cm2 and its length is 
(x T 5) cm. Find its width and calculate its perimeter when * = 3 


l-4 Mols Tplyfng o: and dividing ratTonal nombers 


EXAMPLES Find the result of each of the following in its simplest form : 


ДО 2 ded 


Т 271 Fi wae 
87) 
ин” че DPUSWS). es len SCALE IW OC» 
мэ am С ех Cader WWW.ESIGMGCGAGEM СОУС 
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Properties of the set of rational numbers under multiplication 


| 


Ve 
АО 


CASEY me 


©». - 
load Ч | 


В The existence of multiplicative inverse of the rational number property : 


g Property of distributing multiplication over addition and subtraction : 


EXAMPLES Use the distributive property to find each of the following : 


6 
9) TFA 


OR 2. 


| 
эхэ! am © VT V 


wWeus.eslamacadems).< 


SUS). eS lote coder my COM 


ala ¢ dem Wa 


Го AJXUS.e SIGN GAG Y) 
NUN SN SOE LAN VI COWS 


© 


18) 02-4 


EXAMPLES 


| E and z = —3, find the numerical valueof each of the fo llowing : 


xy X 
26) = 27) 3-1 


I-S applfeavfons on the ratfonal nombers 
EXAMPLE? 


1) Find a rational number lying at one third of the way between 2 and 8 


: , e 2 
2) Find a rational number in the half way way between E and : 


EXAMPLES Find a rational number lying at one third of the way between 2 and 8 


3)  Fromthe side of the smaller number. 


4) From the side of the greater number. 


Tube | RE 
Calor УС Qead EMU WUWE.eslamacad EN. COM 
g 
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EXAMPLE? 


5) Find a rational number lying at one fourth of the way way between 


- and E from the side of the smaller nummber 


Find a rational number lying at one fifth of the way between : 2 and + from the 
side of the greater number. 


[U АУСХУ.Є Sla XC 00 үгэ COY 
oe e n NE 
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3-1 Algebrate verms and algebrate expressTons 


EXAMPLES? 
Write the algebraic term that represents the area of each of the following shapes : 
1) 


а ШЕ => ~ 


t alc xen. б 


EXAMPLES Arrange the algebraic expression : 5 X +2 X? -4- X? : 


6) According to the descending order of the indices of X 


7) According to the ascending order of the indices of X 


51155072 з 
87) 


Tal lam C еле 


WSUS. ESlamacadeMm.csn 
eet eet at ee et) et eee i) Nie — ММ 
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EXAMPLES 
State the degree of the algebraic expression : 2 а? b? — 7 a b? + 5 a? b » then arrange її: 
8) According to the descending order of the indices of a 


9) According to the ascending order of the indices of b 


EXAMPLES 


70) ¥rom the opposite figure : 
Write the algebraic expression which represents 
the area of the coloured part » then state its degree 
(given that the area of the circle = Л r°) 


р ( 1 
WSUS. eS leve c oed en. eov 
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"alm 0 
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EXAMPLE? 
Complete the following table : 


11) 


а ЧЕ 2 эв 


Salam Ne 


EXAMPLES Add: 
1) 5as3asas6a 


2) Tab? бъ, »-4b?a sab? 


EXAMPLE? Subtract : 
3) 5Хуйош7Ху 


els. ‚>> -0. 


Č міл. ESIGWNGCaAacdéen 
Ne re аны МАЛ et rtd A 


EXAMPLES Put the suitable term in each space : 


7) 4x+5x=(_ |] 


8) c " ау 


10) 7a ~~ -28 
11) EM 2M 


12) ys 


14) 7yismorethan-2yby| || 


EXAMPLE? Reduce to the simplest form : 
15) 6х+7у+4Х-Зу 


17) а? +За-4+4а2-5а+1 


7 ATUS Sti o4. FCARANN EMN Cor 
wee OS eet M Om ees Мм БАЎ 
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EXAMPLE? 
18) Inthe opposite figure : 
Write the algebraic expression that 
expresses the perimeter of the opposite figure. 


In the opposite figure : 

Write the algebraic expression which 

expresses the sum of the areas of the rectangles which are 
shown in the opposite figure. 


EUNDO аў 


| wm C есе WSUS. 
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ESIAMNGEGADEMY.COM 
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-Э Adding and subiraeting algelrafe expresst 


EXAMPLES Add the following expressions : 
1) Sa-7b+3 and 2b-1-a 


aal ( 
SULA) "QI 30006 uv e 
оосу. ESINE RIENA eorr 
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EXAMPLE? 
3) А4:4Х2-3Ху-у! ам 3Xy-3X?«2y? 
Then find the numerical value of the result when : Х = — 2 


4) Adds3X7-542X » X*5X^*7 ам -4Х2-3 
Then find the numerical value of the result when : X = 2 


Ge 
COVE 


E У; Е 
Ù NUNE! IGN Ge@aaen 
КАКАСИ НСО ССУД 


їг 
AM 
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EXAMPLE? Subtract : 
5) 5X-3y+2z from 2y-z+7X 


EXAMPLES 


6) What is the expression that should be added to 8 — 3 a? + 2 a? to get the result 
5+4а?-7а? 


What is the increase of 3 а? — 4 b? + 2 a b than the sum of 2 a? M Md 
and 2 b? + a? 4 ab? 


What is the decrease of 7—5a+a* than 3а”-5а-272 


EON @ – 


А ys 
| 1 n 0 еле WSUS. 


( 
EVIAMNGECADEMUY.COM 
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3-4 Molafplyfing a and divtdt ing ol. algcbrafe + exc ms 
EXAMPLES’ Find the result of the following : 
1) Sa bx3ab 
2 x!xc 15x) 2a x (—3 ab) 


-2x?yx3xy 


-almst l m? 


HAO 
ie) | Cl lam Qeademw 
< 


Л d 


Wy ‹ 


VW, >. 
N еее 2 се! 3, 
оюу sio g4CoXalotalo QUO Malo QU 


EXAMPLE? Calculate the perimeter and the area of each figure of the following : 
8) 


BGO», 


= | (27 
3 SUD). ELlIGMacademUU.e 
Tel X! nm С осе! WWW).ESIGMGCADEY i COM 
Жү "9 


EXAMPLE? Calculate the total surface area and the volume of each solid of the following : 
11) 


87) 
=) 


EXAMPLE? 
13) Find the volume of the opposite solid. 


14) А sphere is put inside a cube as shown 
in the figure to touch all its six faces internally. 
Find the ratio between the volume of the sphere 
and that of the cube (Л = 27). 


2 (The volume of the 
sphere = 4 лг) 


E sums 
ISVC < 


202 
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Qeademu 
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-aTe expresston 


EXAMPLES Find the product of each of the following : 


1) 


2) 


3) 


4) 


b(-2a+a?b) 
-3ab(Sa-2b-43) 


(à—ab-2t?))x4ab 


-2X(3Xy-5X) 


EXE OO 
87) 


эл SI am Academt 


ЄЛ 


NUN | PR 
7 DUA CS AYYtAACOGGCYY QC у 
BWWO.ESIGY AS ASC TESS 
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EXAMPLE? 


6) Simplify to the simplest form: 2 a (a + 4 b) —3 b (a — 3 b) —(2 a7 + 8b?) 
Then find the numerical value of the result when : a = 1 and b = – 2 


7) Reduce the following to the simplest form: 2Х(3Х-2)-3Х(Х-1) 


EXAMPLE? Find the area 


eM ЕЗ 
87) 


Tal lem C —слсз 
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EXAMPLES Find the area of the coloured part in each of the following figures : 
2у+5 


x 


— f Sos.eslao x C! rdemt ¢ 
Ula [i adem WWW.-ESIGMGCADEY < 
Gelam | N ч 1 А 
g 


3-6 Потро a b'nonttol by an algebrafe expres: 


EXAMPLES Find the product of : 
1) 0+5) (2х-3) 2) (Х-7)(2Х-3) 


3) 4) (3Х-4)(2Х-5) 


5) x = 6) (4x-3y)Gy+xX) 


7) 8) QGx*9Qx-n 


87) 
у dc. - < е. әу 209: AN 
Tal lamn # © © оооу. ESIGAINGAEAAEMUY. CSM 
эл 
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EXAMPLE? Find the expansion of each of the following : 


9) 


EXAMPLE? Find the product of each of the following : 
13 (2(-5)(2(+5) 14) (5Х+3у) (5X-3y) 


15) (а? + 2b) (a? - 2b) 


"ISO. 
87) 044 6 


Tal lam C еле 
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EXAMPLES: Put each of the following in the simplest form : 


19) (X+4)*-(X+2)(X+6) 


EXAMPLES Find the product of : 


21) (X-3)(X*+4X-7) 


23) за^+а? -4һу2а+3 


ГЕ ГЄ 
(5 


Uis NX lam Qeademu 


ЄЛ 


20) (х+5)(х-5)+(х-5)? 


22/4 3 К+ X? 4 3) (X — 2) 


Nu P 1557 PR c 
Го DUA) @ ‹ NGACA ENNY VOA, 
NNSS ы А е ле ка VE TREY EEO re 
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EXAMPLE? 


Find the expression which expresses the area of the coloured part in each of the 
following figures : 


QX*Yy*Dem. 


SOO es 


Tal am © Цоо 


Se. у су 207 


0 міў. e ДСХүЭСХС ARAA EY 
INN А А А е ле ы Ас (БА з 


EXAMPLE? 


Use the multiplication by inspection to find the value of each of the following easily 
the value of : | 


26) (52)? 27) (195)? 


28) 502 х 498 


Alla. ‚>> = 0; 


WWWD).ESIGMNGACAGEMK 


3-7 Омо an alge ebrofe expressfon by a monomfol 
EXAMPLE? 


Find the quotient in each of the following where the symbols represent integers 
which aren’t equal to zero : 


1) 21 Х2-14Х | 2) 10 af b^ —8 а? b? + 2 а b? 
ТҮ 2a*b 


3) 


(16 X°y «8x2y? -12 x? y by C4 x? y) 


4) 5/(443Х7-21Х2-1Х)-412) 


199] 
шу? — (^ 


Охе, 


Го DUA. @‹ GYNGCAGEMU C Y 
2 Аа ST АЗ 


es 
АС Y 
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EXAMPLE? 


6) Divide: Зам с 5а2Бс+2 ас? 
abc 


» then find the absolute value of the result when: a= 1 »b=-—2 апас = 3 


in which abc = zero 


EXAMPLE? 

7) Inthe opposite figure : 
ABCD is a rectangle » ANML is a square › М is the 
midpoint of AB and NM = X? cm. If the area of the 
coloured part is (X ^ + 10 X?) cm? 
Find the length of LD 


SOR. з 
87) 


Tal lam C еле 
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3-% Омо an algebrofe expression by o another one 


EXAMPLE? Find the quotient of dividing : 
1) 5a-10a°+6a°+3by3+2a-4a 2) x34+X+10 by X+2 where X-2 


4) If the expression (2 X? + 11 X2 + 12 X + m) is divisible by (X + 3) » 


Т ЕЭ Еі KO wae 
(5 
ин” ооу валет. А А 
Si lam C с Cader WWWD).ESIGMGACARDEME).COM 
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211111111111113113111113111313113111111113131: 


— д aarp tema 
Í (Solution) -4х-1 3 3+С3) =-1-3=-4 
b | Ifx= E , у=- 2 » find in ‘Meee 
(Х- ы (Х + у) (Sotution) =( )* GG) 
ми 
C Ifx=4 y= 
d х= у=, z=- 3 ; find the value оѓ: ang: 


and с = 3 Find the value of : a? — 2 bc 


"S дае 


1 а= 4 ==, » find the value of : (a — b) + (a + b) 
[Sotution )-(1-(:)-(1-05) =(G + 2*6 - 3) 
224422244142 
4"4 4 35 35 


EX Mahmoud Ezz Al deen EE "10155343956 EELEE 


"116 EEE 


21111111111111111111112 


e 
e 
- 
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e 
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n 
- 
$ 
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If X2 3 »ys-landz--2, 

A find in the simplest form the numerical value of the following : X — (z + y) 
223-1-24-4 
(зошт) -3-1-2--1) 


a йы 49 
-3-[L-2xc4] Low 


If the two rational numbers rs 3 an and E are equal , find the value of X 


B| — (mum) 352200 atta 
4 3 & T9 
If а= 3 Ь=-2 » without using calculator find the value of : 4 a 6 b 


C [Solution ) rhe numerical value = 4 x 3 -6x-223415- 18 


2 


Find in the simplest form the value of each of the following : 


@- 154 +124 (8)0.8 — 25 % 
— à! 1,2 
Df (Somon) -154 =- 124-3 
= 
= ted 1. -61,50 11. 53 0.182 = ›25 % = = 
154 +125 = 4+4 =-4 = 27 11 4 


Ifa= i »b= 4 » find the numerical value of the expression : a-b 


SHSHSSSSSSSSSSSSSSSSSSSSSSSSSS SS 


Find the rational number that lies halfway between : I and i 
= 12 
А! Сәләт) The number = (5 + $)+2= 30 
Find a rational number lying at : 
(1) One fourth of the way between B ‚- E from the side of the smaller number. 
B [Solution ) | Solution ) The distance between the two numbers 
Элч: 25 9 
- duk Fara ЛЭЭ 
Then the number =—+ + 4 aay и 

One fifth of the way between E v + from the side of the greater number. 
1 

The distance between the two numbers Then the number 

І ЗФ ae ele E -20- 

-I-5 -(-=)1=1-5 + gia~ 10 nud 1015 10 =- i-i 105-10-305-5-5-2 

One tenth of the way between i , H from the side of the smaller number. 
: 

The distance between the two numbers = ' 1 1--4 1 

жип Then the number = = + 45 * & =| + 56 
ын. 6.6 _40+1_ 41 
60 60 


Find the number опе fourth of the way between -i and -4 from the side of the 


smaller number. 


F | Find the number that lies one third of the way between M and i from the side of the 
smaller one. 


G Find the rational number that lies half way between : i , + 


Н! Find the rational number that lies halfway between : + and i 
EX Mahmoud Ezz Al deen 7-1-1: CIIIIU!I7I534385BTIIIIJ 


ААА ААА ААА ААА А 
Find three rational numbers lying between 

Aj + 
1 and 
First 1х5 .,9 x10. 50 


4x5 20x10 100 


Second 


1x4 _ 4 x10 ” 40 
7*5 20x 10 100 


: 41 42 43 
three rational b - 
rational numbers 100 / 100 / 100 


B | Find three rational numbers between : + and i 
First 1x3 3х10.. 30 


2x3 6 x10 60 


1x2 2x10 , 20 
3x2 “6 x10 60 


Second ---- 


three rational numbers = —21 — / 22 / _23 _ 


60 60 60 
С | Write three rational numbers between EH 
First 4X6 = 24 
9x6 54 
5х9 _ 45 
Second 6x9 = 54 а Е ” 
three rational numbers RM / 54 —B4 жшн 
EE Mahmoud Ezz Al deen EEEE 19 EEILIII!U!!5534385B Greer 


(:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:: 
What is the increase of : What is the increase of : 


3х2-5Х+2ап7 Х2-Х-37 |4X'-6x45 than 7X*-Xx-9 


3х?-5х+2 


Increase «ts 2 (=) +H 
2 

asua ТО А 

than += J 


24Х7-4Х-5 


в! Add the two expressions cola gd alas А 


42 jamas УЛ зу! хааж лэн 


7х-Зу- 1 апа 2 Х+5у+3 Hall lcs AL 5 | 


(Solution) 7 x-3y-1 


2Х-5у-3 


9Х-2у-2 
С|А44:2Х-67-у › 3y+2z-5X 
Add:3X?-5X« 1 and X*+X+3 
Add :5X7+y?-3Xy and X?-2xy«3y? 


Example Add the following expressions : 
| 3Х7-4Х242Х-1 »5x!-2x?«3 and 2-3x«x? 


The first expression : 33? AK 23-41 
The second expression :—2 X? +5 Х? +3 
The third expression : + Х2-ЗХ +2 
The sum = х5 42x7= X +4 
EX: Mahmoud Ezz Al deen EEEE TXrrrr15534395B EELEE 


Example (0) Subtract:5x-3y+2z from 2y-z47x 


A 
! 
from 2 JI 
‚©, «e Sx дуу! null ui cas. 
= 5у-32+2Х day › jud жээ 


В | Subtract: у -5y?-5y from 2y-y?^«5y? 
Subtract : 5 X? « y? -3Xy«1 from 6x?-2xy«3y? 


Subtract:-2X?-5 Xy «4y? from 3X^«2Xy«4y' 


ET Mahmoud Ezz Al deen EEEE TITIIT!5534385BITIIIIS 


А | e2ax5b=(2x5)x(axb)=10ab 
В | •(5 х2) х (3 х) = (5х3) x (X2xX)=15X3 
с 


P »% 
2X (3X4 5у) = (2Хх3 х) + (2 Xx5y) 
=6х2+10 Ху 
а + 5у 
х2Х a 
The product = 6 X? + 10 X y 


Example Find by inspection the product of each of the following : 
(2a+3)(5a+1) 


The first Product Product The second 


(2а+3) (5а+ 1) = x + of + of - х 
The first means extremes The second 
=(2ax5a) + (3x5a + 2ах1) + 3х1 
= 10а? + (15а+2а) + 3 
= 10а? + 17а+3 
Example Find the expansion of each of the following : 
| 1 (3a+5) 2 (2Х-3у) 


1 (3а+ 5)2 = (3 а)2+ (2 хЗах 5) + (5)? 
=9а? + 30а + 25 


2 (2 Х-3у)2 2 Q Xy -Qx2Xx3y)4 (3 yy 
-4Х7-12Ху»9у 


ЕЕ Mahmoud Ezz Al deen 


111015122 


BD oo 


01155343956 


ҮҮ 


14111111111111111111111111111: 


Example Find the product of each of the following : 
1 (2(-5)(21(-5) 2(5Х-3у)(5Х-3у) 


3 (a^ 2 b) (à? -2 b) 4(34-45)(4а»25) 


1 (2(-5)(2(-5)-(2/2-(5У-447-25 
2 (5X+3y)(5X-3y)=(5 XP- (3 yy =25X?-9y? 
3 (а2+2 Ь) (a*—2b) = (а2)2 – (2 Ь)%=а*—4Ь? 


2 la^ (245.1, 
4 (La-2»)(la«2v)-(lay-(29)-l4- dw 


EE Mahmoud Ezz Al deen 


25 50 


65998! 


601155343956 ҮЛ 


Simplify : (y — 5) (y + 2) 


у®у) (28y -58y) C592) | a y^-3y-10 


y 2y -5y= -3y  -10 
Simplify to the simplest form : (2 X — 3) (2 X +3) + 7 
(2x892x)(38 -3) 24 x! -9 7 - 4 x1 -2 


Simplify : (X + 2) + (X - 2) (X + 2) 


(x&x) «(28 X302) 2@2=х exe 
(xax) (2 @-2) =x’ 4 
IX FAX 
Find : (2 X- y) (2 X 4 y) 4x^-y? 
Simplify : (X + 3) — 9 , then find the numerical value when X = 3 


The expression = X^ «6X 49-92 X^ «6x 
XN) 


С =) The numerical value = 3? + 6 x 32 9 + 18 = 27 


(3 b—4) (3 b 4 4) + 5 › then find the numerical value of the result when b = – 2 


[Solution ) The expression =9b’-16+5=9b -11 


The numerical value = 9 x (oy - 1-9х4-11 
z36-11225 


Simplify to the simplest form : (X + 3? — (X + 3) (X — 3) 


EX: Mahmoud Ezz Al deen EEEE 2 AJEEE-ETIO5534385B8 ЕВЕ] 


-Х2-6Х-9-(Х2-9)-37"-6Х-9-Х“-9-6Х-18 
Simplify : (2 a 3) (2 a + 3) +7 › then find the value of the result when а = 1 


The expression = 4a°-9+7=4a -2 


The numerical value = 4 x ]-224-222 


Simplify : 2 à (a — 4 b) + 4b (2a—3 b) » then find the value of the result ас: 
az25.bz-1 


Solution | The expression = 2 а2 8 ab + 8 a b— 12? 
=2a -12b 
The numerical value = 2 x 2? — 12 x (- 1) 
=2x4-12x1=8-12=-4 


Simplify to the simplest form : (X — 5)? + 10 X 


=X? 160X425 440K = X425 


Find the product of : (3 X — 4 y) (2 X + 5 y) 
x? X-4y) 
(2 X-45y) 
(2x0 3x )(2х00-4у) 
(Sx@ Зх ) (Sy &- 4y) 


6x^«7xy-20y? 


Simplify to the simplest form : (X — 3) (X + 3) +9 «then 


calculate the numerical value of the result when X = 5 


Е Mahmoud Ezz Al deen 
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CEXIIU!55343855 CEELEN) 


Simplify : 3 a (a — b) + 4 a (2 a+b) in the simplest form. 


3a Заь+8 а +4аь= 11 а2 +а 


Simplify : (X — 3) (X + 3) - 9 (X- 1) 
(2) x*-9-9xX4+9=x"*-9x 


Simplify : (2 X + 5)*-4 x? 10 x 


[Solution ) 4x? +20x+25-4x?-10 x= 10x «25 


Simplify to the simplest form : (X — 3) (X 3) + 9 «then 


calculate the numerical value of the result when X = 5 


Simplify to the simplest form : (2 X — 3) (2 X + 3) + 7 «then calculate the numerical 
value of the result when : Х=-1 


Simplify to the simplest form : (X + 2)? - (X + 2) (X - 2) 


Simplify the following expression to its simplest form : 
(X-2) -(X43)(X-3)45( X4 1) 


Find by inspection method the product of : (X — 2) (X + 2) 


Find the product of : (2 X - 3 y) ( X+7 y) 


Find the product оѓ: (3 X - 4 y) (2 X 5 y) 
Simplify to the simplest form : (X + 3j - (X + 3) (X-3) 
Simplify to the simplest form : 
3 (I —~2a)—(a*-5a+3)+2a(a+3) » then find the numerical value when a = 2 
Simplify to the simplest form : (X — 5)? + 10 X 


Simplify : (y - 5) (y + 2) 


EJMahmoud Ezz Al deenZ 
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5201155343955 ВЕ ЕЕ: 


ооо ооо 
Ехатр!е (B Find the quotient of dividing : 


5a-10a°+6a +3 by 3+2а?-4а where the divisor #0 
2a?- 3 –10а2+5а+3 
2а2-4а+3 | ба?-10а?+5а+: Notice that : 


FN 
3a41 О. m9. „© 
623—12a? 49a 


Each of the dividend and 


E the divisor is in a descending 

Ei = T ал 3 | order according to the power 
© „© © of ^g". | 

2a^—4a43 £s — — 


00 00 00 


За+ 1 


i.e. The quotient = 


Example Find the quotient of dividing : 
Х”-Х-10 by X+2 where Хт – 2 


x+2] x 34 X410 
(CN 


x*-2x3s5 A Y x? 


| Notice that: | E: 


" . y ЖҮ" 
There is no term with X* in 
dividend sso we leave its 


22x* > X+10 
€ place empty. 
$) xd Hx БЫ 
a 10 
© 
5х7 10 
00 00 
i.e. The quotient = X? -2 X 4 5 


Example @ ir(x- 1) is one of the factors of (X? + 5 X— 6) then find the other factor. 


The other factor is the quotient of dividing -1| x45x-6 
x? +5 X-6 by (X- 1) 60.9, 


i.e. ‘The other factor is (X + 6) 


EF Mahmoud Ezz Al deen E: 201155343956 1510510517 


21311. 


Divide : (Х2-5Х-6) by (Х-2)| Х2-5Х-6 by X+3 


Х-3 5 
Х-2 x°+5X+6 Е... 
А X+3 X -5X-46 
X 42X 
x + 3X 
3X +6 ж. 
2X +6 
3X+6 © 
0 0 2х+6 
0 0 


Tem The quotient = X + 2 


Divide: 6 Х2+ 13 Ху+бу? by 2X43y 


2Х-3У| 6X^ 413 Xy *6y? 


зх+2у 6х? +9ху 


16 Х2-24Ху-9у! by 4Х-3у 


16x? -24 xy «9 y? 
о ,0 
4X-3y 16Х-12Ху 


2 —— 
шаг -12Ху«9у! 
4Ху + бу! Ф Ө 
ыл наах -12Ху«9у! 
The quotient = 3 X+2 y 0 0 


The quotient = 4 X — 3 y 
Divide: (X?^-5 X6) by (X-3)(where X 2 3) 
Find the quotient of: Х7-2Х-8 by (X-—4)(where X #4) 


Find the quotient of : X^ +3 X? X -3 by X?— 1 (where X*-1 #0) 


Divide:6 X? + 13 Ху+бу? by 2X+3y (where2 X4 3y #0) 
EX:iMahmoud Ezz Al deen 


SEEXII|28EELIIIIUJS!S534385BEEELIIJ 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 
Divide : 6 X?y-9 xy^«-24 Ху by Ху 


6х? on" y= 9 Ху! US = - 6x +9y 24 
Xy Ху 
Divide : 30 X? - 25 Х?+15Х by 5 Х (where X¥0) 


30:Х7-25Х"415Х ....4 
OX BE +E «өх! эхээ 


Find the quotient of : 30 а? b? – 25 a°b?+35ab by Sab 


30a^b?—252a?b?435ab = ба -5а2ь+7 


Sab Sab Sab 


Divide : X? y? -4 X? y? +6 Xy? Бу Ху (where: X y #0) 


2 ud 
[Solution ) XX y - 4X y +6ху? = Х?у?-4Ху+бу 


Ху Ху ху 


The necessary condition to make = a rational number is ee- 


m. 


(a) X2-3 (b) X23 (d) X25 


(а2-а)-а- РКУ (where а # 0) 


(a) a (b) 0 (с) 2а+1 


e. 


211111111111111111111111111111111111231: 


Divide : 2 X? +11 X? +12 X-9 by X+3 


2x^«$x-3 


Х-3 E y? nei +12x-9 
5x^«12x-9 


‚© 
SX + ISX 


-3Х-9 
© © 
-3 x-9 


0 
The quotient 2 2 X^ +5 x - 3 


Divide: 10 X*-5X? by 5x? (ifX+0) 
Divide: X?y/-4X?^y!«6Xy) by Xy(where: Xy #0) 


(1) Add: 3 Х-2у+ 5 апа 2 Х+у-3 

(г) Divide : 6 X? y? + 4 X y? by 2 X y (where X y #0) 
Divide: 6 X^y? «9 X? y? by зх?у? (where X40 sy #0) 

Divide : 30 X°-25 X7+15X by 5X (where X#0) 

Find the quotient of : (x? + 5 X +6) by (X+2) (where X #— 2) 
Find the quotient оГ:(Х7-6Х7-11Х-6) Бу (Х-3) (where X #3) 
Divide : 220411 X?412X-9 by Х+3 (where X#-3) 


Find the quotient of: 13 X+15+2X* by X+ 5 (where Х=- 5) 
Find the value of k which makes the expression : 2 X? – X^ —5 X +k divided by 2 X- 3 


Find the quotient : 6 X? - Xy-15y? by 2X+3y (where2 Х+3у #0) 
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Factorize by using (Н.С.Е) : За(а-25)-75(а-25) 
(a—2 b) (3 a-- 7 b) 

Factorize by taking the Н.С.Е: 15 Ху? + 20 X^ y -25 Xy 
(злот) 5Xy By? «4 x-5) 

Factorize the expression by identifying the H.C.F : 12 y? 18 y? 


(Solution) бу? (2 y +3) 


If X-- 424 »then find : X (X 44) + 4 (4 + X) 
Where X +4 = 4 sthen X=0 


» then the value = 0 x (0 + 4) +4 x (4 + 0) _ 
=0х4+4х4=0+16=16 (X +4) (Х+4)=4х4:=16 


Factorize by identifying the Н.С.Е : 3 X? + 15 Xy 


ханзу 
Subtract :—5X from 3X [Solution ) 3x +5 x = 8x 


Factorize by identifying the Н.С.Е. : 12Х7-8Х7-4Х 
4xOx*425X-—-1) 
By using the highest common factor , find the result of : (17)? ~8x174+17 


17 (17-841) 217 x 10 = 170 


6 6 6 5 35) aS. i 1S. 
wp х7+97 Se x (e 11) Caen) р (7-5-4 11)) = © х1=37 


EX: Mahmoud Ezz Al deen ЕЕЕ З 12211101 55343955ЕГТ ГҮ 
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Factorize by identifying the Н.СЕ:За(а-25)-65(а-29) 
» then find the numerical value of the result when a — 2 b = | xS | 


The expression = 3 (a — 2 b) (a - 2 b) 23 (a- 2 b) 


The numerical value = 3 x Gy =3х 4 =. 


3 
Factorize by identifying the Н.С.Е: 6 X4 y? – 12 X? y* «2 X? y? 


2x y (3x-6y41) 


Factorize by taking out the Н.С.Е : 27 X?^- 18 X7+6X 
3 x(9x^-6x-2) 


Simplify :3(1-229 -(X?-5 X43) +2 X (X 3) 
» then find the numerical value of the result when X = — 1 
3-6X-Xx*'45X-342x*! «6xex" 45x 
аХ--1 
The numerical value = (C1)? + 5 (-1)= 1-5=-4 
Factorize by identifying the Н.С.Е : a (a— 2 b) —2 (а– 2 Ь) 


(a-2 b) (a-2 b) - (a- 2 b)? 


Factorize by identifying the Н.С.Е : a (a - 2 b) - 2 b (a - 2 b) 


» then find the numerical value of the result when (a — 2 b) = i 
(a—2 b) (a- 2b) = (a- 2 b) 
E 2 
at(4-2b)7 4 The numerical value = ( ! ) - 


ЕЕ] Mahmoud Ezz Al дееп? SSS SKYIS SS S S aI 1155343956 ТҮ: 
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We know that any triangle has three sides and three angles which are known as the six 


elements of the triangle. 


For example : 


A ABC has three sides which are : AB » BC and AC and 
it has three angles which are: Z A> Z B and Z C 


Therefore : 


The two triangles are congruent if each element of the 6 elements of one of them is 
congruent to the corresponding element in the other triangle and vice versa. 


To test whether two triangles are congruent or not, you don't need to 
test all the three sides and the three angles. 


The cases of congruence of two triangles 


Case (1) 


Two sides and the 


included angle 


Two triangles are 
congruent if two 
sides and the 
included angle of one 
triangle are 
congruent to the 
corresponding parts 
of the other triangle 


Remark 


Case (2) 


Two angles and one 


side 


Two triangles are 
congruent if two 


angles and the side 


drawn between their 


vertices of one 
triangle are 
congruent to the 
corresponding parts 
of the other triangle 


Case (3) 
Three sides 


5, S. S. 


Two triangles are 
congruent if each 
side of one triangle is 
congruent to the 
corresponding side of 
the other triangle 


Case (4) 


Hypotenuse and one 
side in the right- 
angled triangle 


Two right-angled 


triangles are 
congruent if the 
hypotenuse and a 
side of one triangle 
are congruent to the 
corresponding parts 
of the other triangle 


If each angle of one triangle is congruent to the corresponding angle of the other 


triangle » it is not necessary for the two triangles to be congruent. 
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F 
Prove that AABC=ADEF 
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F 


Prove that AABC=ADEF 


Е 


Prove that AABC=ADEF 
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Prove that AABC=ADEF 


1] In each of the following figures, show if the two triangles are 
congruent or not. If they are congruent, name the case of 
congruence. If they aren't congruent, give reason. (given that 
the similar signs denoted the congruency of the elements marked 


by these signs). 
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Га 
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iw 


e3 


| 


ёг 
С 
es Li 


A 
Y 
7. 
7I A 
D 


B X 
B 
22- 
а 
С 


[2] Answer the following: 


(1) 


In the opposite figure: 
These triangles are congruent 
a then X = ve 5 


In the opposite figure: 
If: AB =AD , ВС = 7 см. »m(Z ВАС) = т (4 DAC) = 25? 
and m (Z B) = 30° 
Complete the following : 
(1) ЛАСВ = Д (гут (4 р) = 
(4) m (4 ACD) = ? 


In the opposite figure: 

If: CD ПВА = {Е} › РА = ЕВ CF - FD ; 
m (Z CFB) = 35? and m (< B) = 100? » 
then m (4 D) = .......... o 


In the opposite figure: 

If: BC=FD »m(ZA)=m(ZE)=95° > 

m (4. B) = 35? »m(Z D) = 50? and FE = 7 cm. 
Complete the following : 


(1) m (ZC) = зз: о Фу m (ZF) = --------. о (8 A ABC = o 


(4) AC ГЭРЭЛТЭХ (5) АВ=.......... ст. 


5 o 
(95. SOA 
E b 


Г, 


M Mathematics 1°! Prep 1°! term 


Іп the opposite figure: 

If : AB = DC » AC = DB and т (4 A) = 30° 
Complete the following : 

(1) AABC=A 

(2) m (4 D) = + о 

(3)m(Z DBC)2m(Z 


In the opposite figure: 
C is the midpoint of BD » AC LBD › 
АВ = 5 ст. and т (4 В) = 57° 
Find : (4) The length of AD 
(2) т (Z DAC) 


In the opposite figure: 

AD = DC ,m (2 ADB) = 40° » m (4 DBC) = 30° > 
m (Z BCD) = 110? and АВ = 7 ст. 

Find : (4) The length of BC (2) т (4 BAD) 
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In the opposite figure: 
BA- BC ; рА = DC > 

m (Z ADB) - 50? and 

m (Z BAD) - 110? 

Find : m (Z ABC) 


In the opposite figure: 

AB(|CD- [E] »AE=EDand ZA=ZD 
Is AACE= ADBE ? Why ? 

Prove that : CE - EB 
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[3] Choose the correct answer: 


(1) The following triangles are congruent except 


(a) (b) (c) (d) 


(2) The following triangles are congruent except 
(a) (b) (c) (d) 


(3) The following triangles are congruent except 


. E 
cm. 4cm. 3cm. 
) (b) (c) (d) 


4 


(a с 


(4) The pair of congruent triangles of the following triangles is 
(a) (b) (с) (4) 


(5) In the opposite figure : 


A 
The necessary and enough condition Z Y 
which makes the two triangles ABC and XYZ 
be congruent is 
С В 
Х 


(a) BC = YZ (b) AC = XZ 
(c)m(ZC)=m(ZZ)  (dm(ZB)2m(Z2Z) 


Г, 
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[4] Complete the following: 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


If: A ABC ZA XYZ »m(Z A) 50° and m (Z B) = 60? > then: m (4 Z) = veses ° 
If: ААВС = ALMN »m(Z L) = 40° апдт(/ В) = 90° > then: m(Z С) = e- 2 
If: A ABC = A XYZ and m (2 A) + m(Z В) = 120° then: m (4 Z) = eese x 


If: ДАВС = A DEF and m (4 C) = 90° ,then: m(Z D) + m (4 E) = ^ 


If: A ABC = А XYZ » the perimeter of АВС = 12 ст. » XY = 4 ст. and YZ = 5 cm. » 
then: АС = evere 


Any two triangles are congruent if each is congruent to its corresponding side 
in the other triangle. 


Any two triangles are congruent if two angles and in one of the triangles are 
congruent to their corresponding elements in the other. 


The diagonal of the rectangle divides its surface into two 


If A ABC =A XYZ › then АВ = ....------ and m (Z 2) = m(Z 


If : AB = LM » BC = MN and m (Z B) = m (Z M) › then the two triangles 
will be congruent. 


О т OOOO TS 
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Sheet (6) 
paraelism 


Angles Formed from two straight lines and a transversal: 


If a straight line N cuts two straight N 
lines L and M as shown in the opposite 
figure, then we get eight angles. 


We can classify these angles into pairs 2 |1 
of angles: 3/4 


e Alternate angles. 


e Corresponding angles. ? 3 


e Interior angles on the same side 
of the transversal. 


As follows 


(1) Pairs of alternate angles: 


Pairs of corresponding angles: 


FF 


Pairs of interior angles on the same side of the transversal 
N 
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Relation between pairs of angles formed from two 
parallel straight lines and a transversal to them 


If a straight line intersects two parallel lines, then: 
(1) Each two alternate angles are equal in measure. 
(2) Each two corresponding angles are equal in measure. 


(3) Each two interior angles in the same side of the transversal are 
supplementary. 


eC Ow TF 


In each of the following figures, find the measure of the angle which 
is marked by (?) giving reason: 
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The condition of parallelism of two straight lines 


The two straight lines are parallel if a third straight line intersects them 
(as a transversal) and one of the following cases satisfied: 


(1) Two alternate angles have the same measure. 
(2) Two corresponding angles have the same measure. 


(3) Two interior angles in the same side of the transversal are 
supplementary. 


___ 27 бб ос 
In each of the following figures, why is AB // CD 5 


pH Mathematics 1" Prep 1°! term 


Geometric facts 


(1) The perpendicular to one of two parallel straight lines 15 
perpendicular to the other. 


(2) If two straight lines are perpendicular to a third one, then the two 
straight lines are parallel. 


(3) If two straight lines are parallel to a third one, then the two 
straight lines are parallel. 


(4) If parallel straight lines divide a straight line into segments of 
equal lengths, then they divide any other line into segments of equal 
lengths. 


If Li // L2 // 1з // La, 
and M; and Me are two transversal 
in which: 


AB 


EF 


Complete using the given shown in the following figures: 
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[1] Choose the correct answer: 


(1) In the opposite figure: 


B € AC » BÉ // CD and m (4 АВЕ) = 130° 
Then m (Z C) = ees» 

(a) 130° (b) 40° 

(c) 50° (d) 90° 


In the opposite figure: 


BE bisects Z ABC » BA // CD and 
m (Z ABE) = 32? » then m (4 C) = 
(a) 32° (b) 64° 
(c) 60° (d) 80° 


In the opposite figure: 

AB // CD »m(Z EAC) = 130° 

and m (4 EAB) = 90° > then m (Z C) = ---------. 
(a) 90° (b) 130° 

(c) 140° (d) 40° 


In the opposite figure: 

AB // DE »m (Z D) = 128°, 

m (Z A) = m (Z B) and C C AD › then m (4 В) = ------: 
(a) 64° (b) 128° 

(с) 52° — (d) 26° 


In the opposite figure: 
AB // CD » AB // EF » m (Z A) = 60° and 
m (Z E) = 35° » then т (4 ACE) = 
(a) 60° (b) 35° 
(с) 95° (d) 85° 


In the opposite figure: 

m (Z 0) = 45° , РЕ // СА and 

CD // BE › then m (Z АВЕ) = 
(a) 45° (b) 90° 

(c) 135° (d) 40° 
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(7) In the opposite figure: 
AX // BY // CE// DF » 
АВ = BC = CD 
and XE = 6 cm. 
» then the length of YF =з 
(a) 3 cm. (b) 6 cm. 
(c) 12 cm. (d) 9 cm. 


(8) In the opposite figure: 
AB // CF // DË , 
m (Z A) = 120? and m (4 D) = 85° > 
then m (Z ACD) = .......... 
(a) 60° (b) 85? 
(c) 25° (d) 120° 


(9) In the opposite figure: 
What is the value of X ? 
(а) 40° - (5) 60° 
(c) 80° (4) 100° 


(10` In the opposite figure: 
CD // ВА »DE//CB 
»Шеп:Хэ---- 

(a) 60° 
(с) 120° 


___ 22 Lo ос 
[2] Complete: 


(1) Да The straight line which is perpendicular to one of two parallel straight lines is 
to the other straight line in the plane. 


(2) If two straight lines are parallel to a third straight line » then they are 


(3) If a straight line cuts two parallel straight lines » then each two alternate 
angles are 


(4) If a straight line cuts two parallel straight lines » then each two corresponding 
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(5) Ifa straight line cuts two parallel straight lines » then each two interior angles in the 
same side of the transversal are 


(6) Ifa straight line cuts two straight lines and there are two corresponding angles 
having the same measure ; then the two straight lines are 


(7) Ifa straight line cuts two straight lines and there are two alternate angles having the 
same measure » then the two straight lines are 


(8) Ifa straight line cuts two straight lines and there are two interior angles in the same 
side of the transversal are supplementary » then the two straight lines are 


(9) Ifa straight line cuts several parallel lines and the intercepted parts of this 
transversal between these parallel straight lines are equal in length » then the 
intercepted parts for any transversal are 


[3] Answer the following: 


(1) In the opposite figure: 
AO // HD // YX // CB 


, AD = DX = XB 
and AC = 18 cm. 
Find the length of AY 
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In the opposite figure: 

AB // CD ; EF // CD 

эт (ДА) = 42° and m (Z C) = 117? 
Determine : m (Z AEC) 


In the opposite figure: 
m(Z А) = 40° ,ш(2 E) = 55? 


AB // EF and AB // CD 
Find : m (4 ACE) 
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In the opposite figure: 
AD//BC ›ЕЕСА ; 


m (Z DAE) = 70? and m (2 DAB) = 50° 


Find the measures of the triangle ABC 


In the opposite figure: 
AB // CD // EF , m (Z A) = 35? and 
CD bisects Z ACE 


Find : (1) m (4 DCE) (а) т (4 СЕР) 
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(6) In the opposite figure: 
AE // CB >BA//CD » 


AF bisects Z BAE and m (4 EAP) = 56? 
Find : m (4 C) 


[4] Find the value of x: 


o 
80 
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4-4 Congroent Tangles 


( The cases of congruence of two triangles 


Two sides and the 


Hypotenuse and 
included angle 


one side in the right- 
angled triangle 


EXAMPLES 
In each of the following figures » show if the two triangles are congruent or not. 


If they are congruent » name the case of congruence. If they are not congruent » give 
reason (Given that the similar signs denote the congruency of the elements marked by 


во» 
(3 
Tel lar n Academy ON SWU ES | lc 91 GYYtec oc < 
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Эл 23 en 1 
b 
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EXAMPLE? 


7)  Inthe opposite figure : 
АВП CD = {М} ,М is the midpoint of AB › 
m (2 А) =m (2 В) »m(Z D) = 60? 
and m (Z DMB) = 80° 
Find : m 72 С) with showing the steps of the Ww. M 


(0 слез су FCA EN 2OM 
wee OS eet I Om es См БАЎ 


© 


In the opposite figure : 

BA=BC »DA=DC 5 

т (Z ABD) = 40? and m (Z BAD) = 80° 

Find : m (2 ADC) with showing the steps of the solution. 


ys. eon 


guo 


es [s 


S | (7 
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In each of the following figures , find the required under each figure : 


9) ABNCD={M} ш(20)----- о 


10) m (Z D) =: өөө ° m (Z ВАС) = ---.--.... 


alla, » 4, 


с А : 
Ù HUW ESIGMNGAeacden 
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4-5 Porcolleftsm 


x 


№ Angles formed from two straight lines and a transversal: ) 


© Pairs of alternate angles : 


Ө Pairs of corresponding angles : 


O Pairs of interior angles on the same side of the transversal : 
L 


JMOL у 
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Relation between pairs of angles formed from two parallel straight 
lines and a transversal to them: 


If a straight line intersects two parallel straight lines » then each two alternate 
angles are equal in measure. 


If a straight line intersects two parallel straight lines » then each two 
corresponding angles are equal in measure. 


If a straight line intersects two parallel straight lines » then each two interior 
angles in the same side of the transversal are supplementary. 


m 3 


al y у 
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EXAMPLE? 
In each of the following figures ; find the measure of the angle which is marked by “2” 


87) 
=) 


cn ee UA 2 


момо еее ЭС СХС6 | 
WDWWW).ESIGINGCGAGEM 


EXAMPLES 

4) In the opposite figure : AE // BC » D ECA эш (7 DAE) = 70° and 
т (2 B) = 50° Find giving reason : А 
@ -(2ғАв Bm Ёс БАС) в Е 


In each of the following figures » find the measure of the angle which is written 
under each figure (giving reason) : 


5) \ САВ) =. 
The reason is 


6) т (4 ЕВМ№) = --..-..... 
The reason is 


| LG 


SY allan, С бе; 
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EXAMPLE? In each of the following › show why AB is parallel to CD 
jo № Ш 1 


AL ( 


[y ее 
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Зе | NU 


r 1, . С k Ny eel А E e 1 
SIGKVG САС € WDWWD).ESIGMGCAGEMK ‹ 
-р 


From the previous, we deduce that: 


If parallel straight lines divide a straight line into segments of equal lengths » then 
they divide any other straight line into segments of equal lengths. 


EXAMPLES 
11) In the opposite figure : 
AZ // YD // XH // CB 
» AY = YX = XC and AB = 15 cm. 
Find the length of BD showing the reason. 


ВиО”... 


| xe. 0 ссаеү кы 


Complete under each figure of the following figures : 


12) АВ =. ......й..нй cm. 


13) ВН =.......... ст. 
The perimeter of A ADY = .......... cm. 


ee zu 


WUSUS..ESIAINGeada Яа, 
мысы ш ох ed сыкы Sd "= 


